Astrocyte transduction is required for rescue of behavioral phenotypes in the YAC128 mouse model with AAV-RNAi mediated HTT lowering therapeutics.
Huntington's disease (HD) is a fatal autosomal dominant neurodegenerative disease caused by a CAG expansion, which translates into an elongated polyglutamine (polyQ) repeat near the amino-terminus of the huntingtin protein (HTT). This results in production of a toxic mutant huntingtin protein (mHTT) that leads to neuronal dysfunction and death. Currently, no disease-modifying treatments are available; however, numerous therapeutic strategies aimed at lowering HTT levels in the brain are under development. To date, studies have not closely examined the contribution of mHTT in neurons vs astrocytes to disease pathophysiology. To better understand the role of astrocytes in HD pathophysiology and the need for cell type specific targeting of HTT lowering therapeutic strategies, AAV capsids were employed that selectively transduce neurons, or both neurons and astrocytes. These vectors carrying miRNA sequences directed against HTT were injected into the YAC128 mouse model of HD to selectively lower HTT expression in neurons alone versus neurons and astrocytes. The results suggested that HTT lowering in neurons alone was not sufficient to rescue the motor phenotype in YAC128 mice. Furthermore, HTT lowering in both cell types was required to achieve maximal functional benefit. The study suggested that astrocyte dysfunction may play a critical role in HD pathogenesis, and thus astrocytes represent an important therapeutic target.